Oxidative stress was assessed by estimating lipid peroxidation product (LPO) in the form of thiobarbituric acid reactive substances (TBARS), enzymatic antioxidants in the form of superoxide dismutase (SOD), catalase and nonenzymatic antioxidant vitamins e.g.vitamin C, 13 carotene and vitamin E in either serum or plasma or en/throcytes in 190 cases of age related cataract in the age group of 50-80 years. 190 cases were grouped into three morphological types namely, 73 cases of cortical, 77 cases of posterior subcapsular and 40 cases of nuclear cataract and values of LPO and antioxidants were compared with 78 cases of age matched healthy control groups. Plasma TBARS levels were significantly high but serum SOD, plasma vit C and 13 carotene levels were significantly low in cataract cases when compared with control groups. There were no significant differences in the erythrocyte levels of catalase and plasma levels of Vit E between cataract cases and control groups. No significant changes of parameters were seen among three different morphological types of age related cataract. The present study shows that the oxidative stress may play an important role in the age related cataract.
INTRODUCTION
Oxidative stress is a term used to describe any challenge in which pro-oxidants predominate over antioxidants (1) ; it may be due to either increased production of reactive oxygen species (ROS) or decreased levels of antioxidants (enzymatic and nonenzymatic) or both. Oxidative stress is implicated in the etiopathogenesis of a variety of diseases like Cancer, Atherosclerosis, Cataract, Diabetes mellitus, Alzheimer's disease, Parkinson's disease etc. (2) . Although the precise etiopathogenesis is not clear, oxidative stress is thought to play a crucial role in the development of age related cataract (3) . Cataract is a complete or partial opacification of sufficient severity on or in the human lens or capsule to impair vision. Cataract is one of the major causes of visual impairment leading eventually to blindness. In developing countries like India, the magnitude of the problem is overwhelming. Age related cataract is the most common variety of cataract. Usually some degree of cataract is present after the age of 50 years. One difficulty in studying the role of antioxidants in human cataract formation is the inability to measure directly these antioxidant components in the lens in vivo (4, 5) . Another difficulty in studying the role of pro-oxidant and antioxidants in the lens is the difficulty in getting the normal human lenses, which should be used as controls.
Therefore, several investigators (4-10) used plasma or serum or erythrocyte to characterize pro-oxidant and antioxidant status in patients with cataract and the control groups. In the present study, we have estimated TBARS, enzymatic antioxidants (SOD, Catalase) and non-enzymatic antioxidant vitamins (Vit C, p-carotene, Vit E) in serum or plasma or erythrocytes in age related cataract cases (50-80 years) specially in different morphological types, namely cortical, posterior subcapsular & nuclear cataract and compared these parameters with the age matched control groups and that too in a rural population.
MATERIALS AND METHODS
190 cases of cataract aged 50-80 years who were admitted in the ophthalmology ward of MGIMS, Sevagram which is a medical college and hospital situated in the rural area of Wardha District of Maharashtra were screened. There were basically three types of age related cataract cases namely cortical, posterior subcapsular (PSC)and nuclear. Only pure cortical, pure PSC and pure nuclear cases were taken in the study excluding the mixed varieties of cataracts on the basis of the examination and diagnosis of a senior ophthalmologist, Only those cases that had a single type of opacity in both eyes were placed in the pure category. There were 73 patients in pure cortical group, 77 patients in pure PSC group and 40 patients in pure nuclear group of cataracts. Control group comprised of 78 persons aged 50-80 years with a visual acuity of 6/6 or better in both eyes and no lens opacities in either eye on slit lamp or ophthalmoscopic examination. Patients with ocular surgery, trauma, infection, inflammation of the eye, diabetes mellitus were excluded from the study. Known cases of cardiovascular disorders, rheumatoid arthritis and carcinomas where free radical damages has been commonly incriminated were also excluded from the study. Other known and unknown diseases and disorders which cannot be excluded, will affect the cataract cases and control groups similarly.
Chemicals
SOD and malondialdehyde (MDA) standards were taken from Sigma chemicals USA, Catalase from BDH biochemicals U.K., J3 carotene from Merck India, Vitamin C as L-Ascorbic acid from SRL India, Vitamin E as DL -~-tocopherol acetate from S.d. fine chemicals Ltd. India. All other chemicals that were locally purchased were of highest purity.
Blood Collection
About 10ml fasting blood sample was collected under sterile condition from each individual. 8ml blood was taken in EDTA vials; plasma was separated for the estimations of TBARS, I} carotene, Vitamin C & Vitamin E. Erythrocytes were washed with cold isotonic saline and used for estimation of catalase. 2ml blood was taken in plain vial; serum separated and used for estimation of SOD.
Estimations
The following assays were doneThiobarbiturir acid reactive substances (TBARS): TBARS were estimated in plasma as described by K. Satoh (11) employing MDA as a reference standard. TBARS levels were expressed as n mole/ml of plasma.
Superoxide dismutase (SOD): SOD was assayed in the serum according to the method of Marklund and Marklund (12) . SOD levels were expressed as units/ ml. 1 unit of SOD activity being defined as amount of enzyme required to cause 50 % inhibition of pyrogallol autooxidation.
Catalase: It was assayed in erythrocyte haemolysate according to the method of Sinha (13). It's activity was expressed as units / mg protein.
Vitamin C: Vitamin C was estimated in plasma by
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using the property of its oxidation into dehydroascorbic acid (14). Values were expressed as mg/dl of plasma.
13 Carotene: J3 Carotene was estimated in plasma according to the method of Bradley and Hornbeck (15) . Values were expressed as p.g/dl of plasma.
Vitamin E: Vitamin E was estimated in plasma according to the method of Bieri et al (16) . Values were expressed as mg/dl of plasma.
Statistical analysis:
All results were expressed in mean + SD. One-way analysis of variance (ANOVA) was used to test the significance of difference and Student's Newman Keul test to test the significance of difference between two groups. The rejection criteria for the null hypothesis were fixed at probability level of 0.05.
RESULTS
Mean plasma levels of TBARS ( 
DISCUSSION
The study had shown certain significant findings. Thiobarbituric acid reactive substances (TBARS), the indicator of lipid peroxidation (LPO) were significantly elevated in cortical, PSC and nuclear types of cataract when compared with control group suggesting that increased TBARS and LPO may be considered as indicators of cataract formation. Garg et al (6) reported significant increase in serum levels of lipid peroxidantion products in the form of malondialdehyde both in early and advanced senile cataracts with respect to control groups. Donma et al (9) also reported higher plasma TBARS in senile cataract when compared to the control group. In cases of development of age related cataract, LPO may also be the real cause of the destruction of the plasma membrane of the lenticular fibers and the subsequent oligomerization of the crystalline lenses (17) . Our findings in plasma TBARS follow similar trend as observed by Garg et al (6) and Donma et al (9) . Increased LPO was also observed in lens of cataract patients by Babizhayer et al (17) .
Enzymatic antioxidant status was studied by estimating serum SOD and erythrocyte catalase activity. SOD levels were decreased in cortical, PSC, nuclear cataracts when compared with control (P<0.001). SOD is enzymatic antioxidant which provides first line of the defense that acts by quenching 02 -and converting it into H202 (2). There may be two reasons for lowering of SOD in our study; first, as more and more ROS like O2-are produced, SOD is being used up in the process when it converts O 2-to H202 and second, H202 also causes inhibition of SOD activity (18). Garg et al (6) and Donma et al (9) reported decreased blood levels of SOD in senile cataract cases with respect to control. There are also reports where there is no significant change (4) or even increased (19) SOD levels in the blood of cataract cases when compared with controls. Fecondo and Augusteyn (20) observed precipitous decrease in SOD in the human cataractous lenses. Our study in serum SOD also follows similar trends like that of Garg et al (6) and Donma et al (9) . Erythrocyte catalase levels were slightly decreased in cortical, PSC and nuclear cataracts when compared with control groups but the difference was not statistically significant. Catalase is an enzyme, which is present in most cells and catalyses the decomposition of H202 to water and oxygen and is found to act 104 times faster than peroxidase (21). Casado et a/ (19) reported no significant change in erythrocyte catalase activity between cataract cases and controls. Bhuyan and Bhuyan (18) found decrease in catalase activity along with SOD but another study (20) observed no change in catalase activity in human cataractous lenses. Our study also supports the finding of Casado et al.
Vitamin C levels in plasma were significantly decreased in cortical, PSC and nuclear cataract when compared with control groups (P<0.001). Vitamin C is considered the most important antioxidant in extracellular fluids and the only endogenous antioxidant that can completely protect the lipids from detectable peroxidative damage induced by aqueous peroxyl radical. Vitamin C acts as a co-antioxidant by regenerating ct-tocopherol from ct-tocopheroxyl radical produced during scavenging of ROS (21). Jacques et al (22) reported decreased incidence of PSC with elevated Vitamin C level in blood. No significant association between serum or plasma levels of ascorbic acid and age related cataract was found in other case control studies (6, 8) . Our study shows significantly decreased levels of Vitamin C in all three morphological types of cataract which may be due to it's utilization by counteracting ROS or due to it's oxidation by O-~ which has been reported earlier (18) . I~ carotene levels in plasma were significantly decreased in all three morphological types of age related cataracts when compared with control group (p<0.001). 13 carotene protects the biological system by deactivating singlet oxygen ('Or) which largely depends on physical quenching. The study of Jacques et al (22) seems to indicate some correlation between lower plasma carotenoid levels and higher incidence of age related cataract. Knekt et al (7) predicted the low serum concentration of 13 carotene as an increased risk of cataract in case control cohort study. Gale et al (8) reported lowest risk of nuclear cataract with the highest plasma concentration of 13 carotene. Garg et al (6) and Olmedilla et al (10) found no significant correlation between cataract and serum concentration of 13 carotene. J3 carotene exhibits good free radical trapping antioxidant behavior under lower partial pressure of oxygen prevailing in lens (6).
Plasma Vitamin E levels were marginally lowered in cortical, PSC and nuclear cataracts but the changes were not statistically significant. Vitamin E is thought to be an important chain breaking antioxidant and can directly scavenge ROS. It is a major lipid soluble antioxidant present in cellular membranes, which protects against LPO. Low serum concentration of vit E was associated with increased risk of cataract'(6,'/'). Olmedilla et al (10) and Gale et al (8) reported no significant correlation between serum or plasma levels of Vitamin E and age related cataract.
There were also no statistically significant changes of the parameters among three different morphological types of age related cataract. The changes may be in the lens, which is not reflected in the plasma or serum
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or erythmcytes in our study or due to other factors which may be responsible for the morphological variations in age related cataract development.
In conclusion, the present data indicate that oxidative stress as measured by pro-oxidant and antioxidant levels in blood may play an important role in age related cataract development. Antioxidant therapy may have a role to play in delaying the onset and progression of age related cataract.
